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Abstract. The author has shown that modern technologies do not always meet the expectations of farmers, and this may 
adversely affect the pace of innovation. It has been confirmed that the developers of agricultural equipment do not clearly 
understand the context of the use of products and identified the need to use a multi-factor approach: therefore, partners 
possessing specific knowledge in different areas should join efforts in project activities at all stages of innovation.  (Research 
purpose) To prove that a user-centered design and a multi-factor approach in the development of agricultural machinery 
increase their efficiency and accelerate the introduction of innovations. (Materials and methods) It is shown that Finnish 
research and development projects of agricultural machinery design involve numerous participants and end users. For 
example, the seven-metre-wide combi drill ‘Junkkari W700’ was designed by the Finnish manufacturer Junkkari Oy in 
close cooperation with end-users and researchers. As a result of the innovation process several benefits have been realized. 
The drill is easy to operate and service. The users appreciate the straight-forward construction and moderate cost of the 
drill as compared to competing pneumatic drills. The need for hydraulics is minimized and the row spacing and coulter 
design has been optimized so that economical tractors with moderate drawbar power can be used. The ISOBUS-based 
control electronics was designed to be fitted either in the existing tractor or, if ISOBUS is missing, with an optional cable-
set and terminal. That enables the users to easily integrate the drill in existing machine chains, having either modern or older 
tractors, without extra tractor investments. Much attention was put on quality, e.g. individual feeders for every coulter 
give accurate dosage of seed and fertilizer. The prototyping together with end-users and researchers enabled Junkkari to 
speed up the innovation process. (Results and discussion) Several benefits proved to have been realized. First of all, the 
drill is easy to operate and service. The users appreciate the straight-forward construction and moderate cost of the drill 
as compared to competing pneumatic drills. The need for hydraulics is minimized and the row spacing and coulter design 
has been optimized so that economical tractors with moderate drawbar power can be used. The ISOBUS-based control 
electronics as well as an optional cable-set and terminal were designed to be fitted either in the existing tractor. That enables 
the users to easily integrate the drill in existing machine types, having either modern or older tractors, without extra tractor 
investments. The design quality was approved, e.g. individual feeders for every coulter give accurate metering of seeds 
and fertilizers.  (Conclusions) The author proves that user-centered design and multi-factor approach methodologies have 
benefits both for the users and manufacturers. Swift innovation process saves resources and minimizes the need for excess 
iterations in the innovation process.
Keywords: agriculture, farm machinery designing, innovation introduction, user-centred design, multi-factor approach, 
combined drill. 
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Реферат. Показали, что современные технологии не всегда соответствуют ожиданиям фермеров, а это отрицатель-
но сказывается не темпах внедрения инноваций. Подтвердили, что разработчики сельхозтехники недостаточно 
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Distinguished pioneer of innovation research, Dr. Joseph Schumpeter, made a widely utilized definition of innovation already in the 1930’s. 
According to Schumpeter, true innovations need to 
give distinct benefits for their users and, simultaneously, 
they need to be widely adopted [1, 2].
Current innovation research models innovations 
as repetitive circles where the solutions develop itera-
tively. There are driving forces and obstacles for inno-
vation. The changing innovation environment has var-
ious effects on the innovation process (Fig. 1) [3]. 
The Spiral of Innovation illustrates the phases of 
innovation from the initial idea to embedding in prac-
tise (Fig. 2) [4]. Innovation in agriculture often stops 
at the adoption phase. Dissemination and embedding 
so that true innovation is not realized.
The reasons for poor adoption are traditionally re-
garded as economical. Higher cost and uncertain bene-
fits are considered to the main reasons why new solu-
tions are not purchased. However, according to recent 
research, there are other important obstacles for adop-
tion. Usability issues in products or services cause the 
users to get bad experiences using new technologies [5]. 
Bad experiences are communicated effectively in the so-
ciety. This causes mistrust on new solutions as a whole [6].
четко понимают контекст использования продуктов. Выявили необходимость использования многофакторного 
подхода: партнерам, обладающим специальными знаниями в разных областях, следует объединять усилия в про-
ектной деятельности на всех этапах внедрения инноваций. (Цель исследования) Доказать, что ориентированная на 
пользователя конструкция и многофакторный подход при разработке сельскохозяйственных машин повышают их 
эффективность и ускоряют внедрение инноваций. (Материалы и методы) Показали, что в финских исследованиях 
и разработках конструкции сельскохозяйственных машин в процесс были включены многочисленные участники и 
конечные пользователи. Например, комбинированную сеялку Junkkari W700 с шириной захвата 7 метров финский 
производитель Junkkari разработал в тесном сотрудничестве инженеров и фермеров. (Результаты и осуждение) 
Подтвердили, что такой подход помогает реализовать несколько преимуществ, прежде всего простоту и удобство 
в эксплуатации и обслуживании сеялки, а также умеренную стоимость по сравнению с пневматическими аналога-
ми. Потребность в гидравлике сведена к минимуму, а междурядное расстояние и конструкция сошников оптими-
зированы, что позволяет использовать экономичные тракторы с умеренной тягой. При агрегатировании с трак-
торами предусмотрены как система ISOBUS, так и дополнительный комплект кабелей и выводов. Установили, 
что фермеры могут легко интегрировать сеялку в существующие типы машин, используя современные или ста-
рые тракторы, без дополнительных затрат на новые тракторы. Подтвердили качество конструкции, например, 
индивидуальные дозаторы для каждого сошника обеспечивают точную дозировку семян и удобрений. (Выводы) 
Доказали, что ориентированная на пользователя конструкция и многофакторный подход имеют преимущества 
как для фермеров, так и для машиностроителей. Определили, что сокращение количества этапов внедрения инно-
ваций ускорит инновационный процесс и сэкономит ресурсы.
Ключевые слова: сельское хозяйство, разработка сельскохозяйственных машин, внедрение инноваций, ориентиро-
ванная на пользователя конструкция, многофакторный подход, комбинированная сеялка.
■ Для цитирования: Хаапала X. Применение ориентированной на пользователя конструкции и много-
факторного подхода при внедрении инноваций на примере проектирования комбинированной сеял-
ки // Сельскохозяйственные машины и технологии. 2019. Т. 13. N2. С. 15-19. DOI 10.22314/2073-7599-2018-
13-2-15-19.
Fig. 1. The dynamic process of innovation development 
Fig. 2. The Spiral of Innovation 
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Consequently, in agriculture, the adoption of new 
technologies is considered slower than wanted [6]. This 
is best seen in radical innovations such as Precision 
Agriculture [6-8]. Incremental modifications of exist-
ing technologies are easier to accept. On the other 
hand, innovations on component level are easier to 
adopt than those in system level (Fig. 3) [3].
If not widely adopted the innovations do not give 
their full potential. If the process is totally aborted, 
all the investments in R&D are done in vain, and the 
projected benefits of the new solutions are not realized 
[6, 8-10]. To avoid these losses, it is important that the 
developed products are accepted by their users. Users 
are in an important role. 
According to recent research, an important buy-
ing criterion of new solutions in agriculture is usabil-
ity [6]. Jacob Nielsen states that usable products have 
a good combination of ease-of-use, learnability, and 
efficiency [11]. They also operate with few errors. Fi-
nally, they are subjectively pleasing. 
The technologies need first to be purchased, and 
then used in a proper manner so that their benefits are 
realized, so that the users return to buy again (Fig. 4) [6].
User-Centred Design (UCD) is a methodology for 
designing usable technologies and services. It is wide-
ly utilized to ensure better end-user acceptance. In-
clusion of end-users in innovation makes the products 
more suitable for the users’ variable situations. The 
UCD also builds the users’ trust on the solutions. Even-
tually, UCD reduces need for iteration in the process, 
thus speeding up the innovation [6, 12]
Multi-Actor Approach (MAA) brings different 
kinds of people together to develop solutions. Best re-
sults are achieved when the participants have long 
enough cognitive distances. MAA speeds up the in-
novation processes as the products have been assessed 
from several angles [3].  The probability for reaching 
a winning product arise.
THE RESEARCH PURPOSE is to prove that the User-Ori-
ented Design and the Multi-Factor Approach applied 
in the designing of agricultural machinery increase 
their efficiency and accelerate the introduction of in-
novations.
MATERIALS AND METHODS. Two research projects on 
agricultural innovations, ´Speeding up innovation in 
agriculture´ and ´AgriSpin´ were initiated. A case-study 
of designing a new type of combi drill was done.
´Speeding up innovation in agriculture´ (2011-2012) 
was funded by the of the Organisation for Economic 
Co-operation and Development. The research was 
done as a web-based questionnaire (N=41) and per-
sonal interviews of selected experts (N=10). Webropol™ 
software was used for the questionnaire.  The respond-
ents’ competence profile was variable. They were strong 
in engineering, research and practical use of technol-
ogies at the farm level. Weeknessess were found in 
skills in marketing and sales. Neither they were famil-
iar with teaching of design.
The questionnaire had three parts: assessing the 
current PF technology, the application rate of PF tech-
nology, and the acceptability as a challenge in PF. Fur-
thermore, the responders were asked to tell what they 
thought about the applicability of UCD as a method-
ology to enhance innovation in agricultural engineer-
ing. The experts also gave their opinions and visions 
of the most important research and development top-
ics of UCD in agricultural engineering. Finally, they 
rated the importance and urgency of UCD and PF re-
lated actions in research policy.
A´griSpin´ (2015-2017), was funded by EU research 
and innovation program Horizon 2020. The objective 
Fig 3. Agricultural incremental and radical innovations (modified 
Henderson-Clark Model) 
Fig. 4. User-Centred Design as a tool to enhance innovation 
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of AgriSpin was to systematically explore innovation 
intermediaries’ practices and support services in ag-
riculture and rural development across Europe. The 
overall goal was to help create a stimulating environ-
ment for innovations. 
The Cross Visit Methodology including thorough 
analysis of 50 innovation cases in Europe was applied 
and improved during the project. The Spiral of Inno-
vation was used to illustrate the cases and to commu-
nicate them to wider audience. In Final Symposiums 
relevant stakeholders were informed about the find-
ings, and challenged for developing the local innova-
tion environment of agriculture.
The inclusion of end-users and multiple actors has 
been used in Finnish R&D of agricultural machines. 
As an example, the 7 m wide combi drill ‘Junkkari 
W700’ was designed by the Finnish manufacturer 
Junkkari Oy in close cooperation with end-users and 
researchers. The prototypes were assessed by multi-
ple users with different drilling circumstances (Fig. 5). 
In 2018 there were 5 machines tested in Finland and 
one in Estonia [13]. An expert group was established 
that assisted Junkkari along the design process.
RESULTS AND DISCUSSION. Speeding up innovation 
in agriculture´ concluded that designers tend to have 
inadequate understanding of the use-context of the 
products [6, 8]. It was recommended e.g. that educa-
tion of engineers, designers, marketers and end-users 
needs to include UCD methodologies. This is in line 
with the findings of Knierim et al. and Nielsen who 
see user-interaction as a basic tool for designing bet-
ter usable products [3, 11].
The ´AgriSpin´ concluded that the social part of ag-
ricultural innovations should be better understood to 
be able to support them efficiently [3]. A recommen-
dation was made that MAA should be used during the 
innovation process to tackle the challenges better. In 
MAA partners with complementary types of knowl-
edge – scientific, practical and other – join forces in 
project activities from beginning to end. The analysed 
50 cases revealed that the use of MAA produced in-
novative results [14]. The theories of the importance 
of the social process in innovations got confirmed [3].
The case-study, the design of ‘Junkkari W700’ com-
bi drill, revealed benefits of increased user-interaction. 
The users tell that the drill is easy to operate and ser-
vice. The users appreciate the straight-forward con-
struction and moderate cost of the drill as compared 
to competing pneumatic drills. This was realized 
through the introduction of a novel type of mechani-
cal material transport. The need for hydraulics was 
minimized and the row spacing and coulter design was 
optimized so that economical tractors with moderate 
drawpower can be used. The ISOBUS-based control 
electronics was designed to be fitted either in the ex-
isting tractor or, if ISOBUS is missing, with an option-
al cable-set and terminal. That enables the users to 
easily integrate the drill in existing machine chains, 
having either modern or older tractors, without extra 
tractor investments. Much attention was put on the 
quality of the drilling work. Individual feeders were 
installed for every coulter as to give accurate dosage 
of seed and fertilizer. The prototyping together with 
end-users and researchers gave Junkkari the possibil-
ity to speed up the innovation process. The results sup-
ported the theories of Nielsen on the importance of 
usability design [11].
CONCLUSIONS. As a conclusion, the UCD and MAA 
methodologies have benefits both for the users and 
manufacturers. The resulting swift innovation process 
saves resources and minimizes the need for excess it-
erations in the innovation process. 
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